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Contents
1. DATA SHEET
MODEL NAME CO2 SENSOR MODULE (HX-105N_A)
PART NUMBER EX-AA-35215VN5KB
DIMENSION 35 x 21 (mm?), 14.4T
CO2 DETECTION RANGE 400~6,200 ppm
COMMUNICATION Analog voltage output
APPLICATION Carbon dioxide concentration display
General Purpose

(1) Dimension
® Small Sensor Module, 35 x 21 x 14.4 (L x W x H, mm)

35

o BRHA -

1.60

14.40

> .

21

2.29

® Connector: SMAW-250-03P, Pin No 3~5

General Tolerance (mm)

Linear +0.3

Radius +0.5
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(2) Sensor & electrical performance specification (T, = 25°C)

Parameters Condition Symbol Min ‘ Typ Max Unit
Gas Target gas - Taas CO, -
Data Sensor type - EC Electrochemical
Detection range - DDr 400-6,200 ppm
Resolution - Dr 1 ppm
1)
Accuracy After starting
Da -10 . 10
15 min
At Normal temp,
humidity, Das -25 3 min 25 %
pressure
DA10 -15 10 min 15
Time Response - Tres 2min for 90% for diffusion sampling method
Warm-up - Twu 1 3 - min
Life-time - T 10 years -
Power Input - Vin 4.5 5 53 \
Current
K - Pa - 0.12 0.15 A
Consumption
Warm-up
. - Pw - 0.6 0.8 W
consumption
Output Interface
. - Oc Analog output \Y
connections
AVO-ppm - AVO_ppm 400~6,200 ppm
AVO-State - Stat 0.4V~4.4V: Normal
AVO-Error - Error 4.0V: Warm-up?, 0.3V: Error®
Samplin
. Piing - TspL 1 Hz
interval
Connector - CNT SMAW-250-03P YEONHO
Ambient Operating Temp - Or 0 25 50 °C
Operatin No
P . 9 . On 0 - 95 %
Humidity condensing
Storage Temp - Sr -40 25 60 °C
Storage Pack in
Humidity moisture proof S 5 - 90 %
bag
Calibration - CAL Not required and Self mode is ready -
Warranty 1 year
1) BEEEs MM MY HZE 2 48 A|Zt 0|20 5 ZtsELICH
2) Warm-up 2= MY ¢ = 32 59 40vE SHELICE
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2. Terminal descriptions

- Connector
Model name Maker Type Pin no Pin to Pin

SMAW-250-03P YEONHO FEMALE 3 No 3to No 5
Pin No. Symbol Description

1 SCL Digital input, Serial clock for 12C communication

2 SDA Digital bidirectional, Serial Address and Data

3 VvCC Supply, 5V

4 GND Ground

5 DAC-out Analog output (0.4~4.4V), Warm-up = 4.0V, Failure = 0.3V

6 Rx UART Rx

7 Tx UART Tx

8 Manufacturer UPDI

9 Manufacturer NC

Rev. 03 | Page 4 / 20



CO, Sensor Module

3. Communication descriptions

Analog Voltage Output (AVO, V)

AVO CO, AVO CO,
V) Concentration V) Concentration
04 400 2.6 3,590
0.5 545 2.7 3,735
0.6 690 2.8 3,880
0.7 835 2.9 4,025
0.8 980 3 4,170
0.9 1,125 3.1 4,315

1 1,270 32 4,460
1.1 1,415 33 4,605
1.2 1,560 34 4,750
1.3 1,705 35 4,895
14 1,850 3.6 5,040
1.5 1,995 3.7 5185
1.6 2,140 3.8 5,330
1.7 2,285 3.9 5,475
1.8 2,430 4 5,620
1.9 2,575 41 5,765

2 2,720 42 5,910
2.1 2,865 43 6,055
2.2 3,010 44 6,200

Jan. 2022

CO2 Concentration (ppm)
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(1) Circuit

CO, Sensor Module
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(2) PCB

HX-185_N
218918 Revd.lA
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5. Partlist
No. Location Description Specification Unit Q'ty
1 U1 ATTINY1614-SSNR IC, MCU, 14 pin, Microchip ea 1
2 U2 CO2_SENSOR CO2_SENSOR ea 1
3 u3 TPS79333DBVR TPS79333DBVR ea 1
4 u4 AZV321KTR-G1 AZV321KTR-G1 ea 1
5 U5 OPA349SA OPA349SA ea 1
6 LED1 LED1608 LED1608 ea 1
- R1 Resistor HEX - -
7 R3 Resistor R1005, 10K ea 1
8 R7 Resistor R1005, 1K ea 1
9 R8 Resistor R1005, 510 ea 1
10 R9 Resistor R1005, 49.9K_F ea 1
11 R10 Resistor R1005, 75 ea 1
12 R11 Resistor R1005, 1.5K_F ea 1
13 R12 Resistor R1005, 11.3K_F ea 1
14 R13 Resistor R1005, OR ea 1
15 R14 Resistor R1005, 15K ea 1
16 R15 Resistor R1005, 10K ea 1
17 R16 Resistor R1005, 10K ea 1
18 B1 Bead B1005, 80R ea 1
19 B2 Bead B1005, 80R ea 1
20 B3 Bead B1005, 80R ea 1
21 C1 Chip capacitor C1005, 1uF ea 1
22 c2 Chip capacitor C1005, 10nF ea 1
23 C3 Chip capacitor C1005, 2.2uF ea 1
24 Cc4 Chip capacitor C1005, 2.2uF ea 1
- c5 Chip capacitor HEX - -
25 c7 Chip capacitor C1005, 100nF ea 1
26 c8 Chip capacitor C1005, 100nF ea 1
27 c9 Chip capacitor C1005, 100nF ea 1
28 C10 Chip capacitor C1005, 100nF ea 1
29 C11 Chip capacitor C1005, 100nF ea 1
30 C12 Chip capacitor C1005, 100nF ea 1
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6. Firmware Version

(1) Revision

1) VOO: Initial firmware
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7. Reliability Test Result

(1) Thermal Shock Test
- Ambient Condition: -40°C 30 min, 85°C 30 min, 150 cycle

- Electric Condition: No operation

- Sample No: 30 ea

- Pass condition: Operation, No Crack

Sample no. | Result | Sample no. | Result | Sample no. | Result
1 Pass 11 Pass 21 Pass
2 Pass 12 Pass 22 Pass
3 Pass 13 Pass 23 Pass
4 Pass 14 Pass 24 Pass
5 Pass 15 Pass 25 Pass
b Pass 16 Pass 26 Pass
7 Pass 17 Pass 27 Pass
8 Pass 18 Pass 28 Pass
g9 Pass 19 Pass 29 Pass
10 Pass 20 Pass 30 Pass

(2) Operating Endurance Test
- Ambient Condition: 25°C, 1000hr
- Electric Condition: 5V
- Sample No: 30 ea
- Pass Condition: CO, gas exposure test (ppm Tolerance: < +10%,@1000 ppm)

@985 ppm
Result Result
Sample no. Sample no.

PPM % PPmM %
1 1005 2.0% 16 1015 3.0%
2 852 -3.4% 17 1021 3.7%
3 1024 4.0% 18 880 -0.5%
4 1033 4.9% 19 1036 5.2%
5 865 -2.0% 20 887 0.2%
6 1027 4.3% 21 996 1.1%
7 997 1.2% 22 952 -3.3%
g 960 -2.5% 23 1046 6.2%
9 968 -1.7% 24 1004 1.9%
10 871 -1.4%% 25 977 -0.8%
11 1035 5.1% 26 853 -3.2%
12 1028 4.4% 27 859 -2.6%
13 1009 2.4% 28 957 -2.8%
14 954 -3.1% 29 1036 5.2%
15 1036 5.2% 30 1015 3.0%

Rev. 03 | Page 10 / 20



CO, Sensor Module Jan. 2022 m

(3) High Temperature High Humidity Life Test
- Ambient Condition: 85°C, 85%, 500hr
- Electric Condition: Operation
- Sample No: 30 ea
- Pass condition: after test, apply 400 ppm CO; gas for 5 days.

then measure the CO, concentration under 1,000 ppm. (ppm Tolerance: <+10%)

@990 ppm
Result Result
Sample no. Sample no.

Ppm % Ppm %
1 997 0.7% 16 980 -1.0%
2 995 0.5% 17 955 -3.5%
3 961 -2.9% 18 1043 5.4%
4 1021 3.1% 19 998 0.8%
5 1044 5.5% 20 1013 2.3%
6 973 -1.7% 21 1041 5.2%
7 966 -2.4% 22 953 -3.7%
8 1015 2.5% 23 1032 4.2%
9 1036 4.6% 24 088 -0.2%
10 1042 5.3% 25 976 -1.4%
11 1014 2.4% 26 966 -2.4%
12 1000 1.0% 27 1019 2.9%
13 996 0.8% 28 1043 54%
14 1025 3.5% 29 1043 5.4%
15 1017 2.7% 30 1038 4.8%
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(4) ESD(HBM)

CO, Sensor Module

- Ambient Condition: 25°C

- Electric Condition: No Operation, HBM: 2 kV, 3 times each pin

- Sample No: 30 ea

- Pass Condition: Operation, LED Blinking

Jan. 2022

Sample no. Result Sample no. Result Sample no. Result
1 Pass 11 Pass 21 Pass
2 Pass 12 Pass 22 Pass
3 Pass 13 Pass 23 Pass
4 Pass 14 Pass 24 Pass
5 Pass 15 Pass 25 Pass
6 Pass 16 Pass 26 Pass
7 Pass 17 Pass 27 Pass
8 Pass 18 Pass 28 Pass
9 Pass 19 Pass 29 Pass
10 Pass 20 Pass 30 Pass
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(5) Gas Exposure Test
- Ambient Condition: 25°C

- Electric Condition: Operation

Sample No: 50 ea
Pass Condition: @500, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, 5000 ppm

ppm Tolerance: £10% at each CO, concentration

Test Result (Table, Relative Intensity compare with ref)

Sample No.

o7 35

57.3% %
= T A5 PG EE———
7 00.A4% 00.5% | 100007%

100.4%

100.4% | 101.3%

] 99.1% | 97.5% | 97.1% | %6.1% 97.8% | SEE% | TR0% | 97.9% | 9T0%
N EEN R SE3% | SEET. | BE1% | BEET | SLEw
11 SEOR. | SEEW | 100.0% | S9E% | 99 SEET 585 | 5% | SR7%
12 95.0% | SBE% | SB1% % | 964% | S6E% 97.4% | 96.3% | 96.3%
12 e $3.5% | 100.1% s

1 £ e %

iE ) I T £

1€ 1008% | 101.3% 7% 1% [ 106.1%
17 55 3.8% | 105.0%
e % SE1% | SEEW
iE 1 1018% | 1015% | 1026% 100.0%

20 1 101.6% | 1026% | 103.5% | 1043% 103.6% 1026%

21 3B.0% 97 BEE% | 975% | B SEE% | 38.0%

22 EERER STE. | SEEW | BA3% | 878 | 9T0% | 955w

100.5% | 101.3% | 102.0%

100.8% | 100.4% | F9.8%
25 1001% | g2 | 1000%
1007 mAR] TR
1006% | #84%] sEd%
SB5%| SEE%| FEIN
] S IERIERE IR ERE R R RS
a0 EHREE g75%| SED0%| SEe| SB[ #83%| 1004%| 100E%
F% EBRIERSREREEREERETREEEE
033% 105.1%| 1045% 106.1%| 1045%[ 1053%[ 1051%
3 1025% [ 10aTE] 1 BT
ad 1015% | 1025%] 1 ] 1012%] 101TR
T3 % BAEEE
Gl 1 i | 103
EX) [ ] 1004%
1] % %] 1005%

10 ik
40 | ERE
A STT%| SEL R
A7 01.3% | 1025 102.6%

]
=
=
f

R R

44 53.0% 1 T
45 101.6% 1 1
46 R4 i £
47 o0 BRERL| SEIR 2699
48 F3.8%| 100.5%) 100.3%| 1007%| 1004% 1011
2 STE%| DEI| STEW| SEET| TS| BETY| BRI Be1%| 361
50 TS BROAL| 9RIRL| BROAL| BRISL| BEIN| SEEIL| SETH| STTR

Rev. 03 | Page 13 / 20




CO, Sensor Module Jan. 2022 m

- Test Result (Graph)
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Test CO2 Conc. (Ref, ppm)
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(6) Overvoltage Test

- Ambient Condition: 25°C

Jan. 2022

- Electric Condition: No Operation, Input Voltage: 5V + 15% for 1 min after measure

- Sample No: 5 ea

- Pass Condition: No reset, No damage, No malfunction
- Refer the attached SGS Test Result (SGS-R16-1319_ENOO)

Low-Voltage Over-Voltage
sample No. (Rated Voltage - 15%) (Rated Voltage +15%)
4.25V 5.75Vv
Reset, damaged, Malfunction
1 PASS PASS
2 PASS PASS
3 PASS PASS
4 PASS PASS
5 PASS PASS
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8. Packing Specification
1. Sensor Cap Sealing tape: 1 sheet/sensor, Location: Top of Metal can
CAUTION!! Detach the sealing tape before using
A A|E: A e QI7F M MHEA| F|A
- o— - —_ —
| TN o 71 (=)MM e

2. Poly bag
3. 8 Tray/bag
4. Q'ty: 50 ea(Max)/Tray

i\*\—IQ—JQ—J;‘L—I&fﬁ

50 ea / Tray
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-

Middle size box: 350 x 300 x 250 (mm)

cL 0 V[ L[ = Top pummyTray
L 1] A R I RN B |
CL 1 I A |
o I A |
C T L T HPrdductTay |
[ 0 i A v Ay A
C L 1 I R A A |
i o A e o o B
CU o T T

Tray Stack: 9 (1 tray = dummy)
Product Tray: 8
Top Tray = Dummy

8 Tray x 50 ea

= 400 ea / Middle size box
Total Weight = 2.7 kg/box (full
packing)
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CO, Sensor Module Jan. 2022

(1) Moisture, Gas-Proof Package

1)

(2) Storage
1)

2)

3)

When moisture or interfering gas is absorbed into the sensor module, it may cause
malfunction. There is a possibility that may cause broad ppm tolerance of sensor. But
normally sensor module can self-calibrated after 1 day. For this reason, the sensor module
is used to keep moisture or interfering gas to minimum.

Conditions

Before/After opening the packing: The sensor module should be kept at 30°C or less and
60%RH or less. The sensor module should be used within a 3 months. When storing the
sensor module the cap sealing tape is should be attached.

EXSEN sensor is sensitive to ambient condition while storing, if the sensor module exposed
to air direct w/o cap sealing tape, the sensor module should be operated for 4 days after
that the sensor self-calibrated at clean air.

Please avoid rapid transition in ambient temperature, humidity, interfering gas, especially in

high humidity environments where condensation can occur.

(3) Handling

1)

2)

3)

4)

The sensor module is very sensitive to human touching. Don't touch the sensor pin w/o
glove. It may occur the sensor malfunction.

The sensor module is temperature compensation device, so don't apply rapid transition in
temperature by conduction, convection, radiation. rapid temperature transition can make
sensor output ppm fluctuation.

The sensor could be damaged from high concentrated interfering gas. For example, ethanol
Isopropyl alcohol or solvent to clean the PCB could be harm to sensor.

PCB coating solution or resin is harm to sensor. While curing to PCB coating, the resin
outgas the interfering gas to sensor. It damages to sensor sensitivity. Occasionally, the
damage works permanently. If the coating is required to use the sensor, seal the top of

sensor firmly.

(4) Initializing of sensor (warm-up)

1)

2)

The sensor takes 3 minute to initialize their internal components. The sensor is basically
heating device. so the initializing means warming up the device to sense the carbon
dioxide.

The accuracy depends on the warming-up time. The sensor shows +25% deviation at 3 min

after starting and +15% at 5min.

(5) Auto Calibration

1)

2)

The sensor is monitored their output by program of MCU. The MCU calibrate the baseline
of sensor output by 1 day.
It is required to auto-calibrate, the sensor should be exposed to clean atmosphere at least

5 min/day. Because the sensor learns the baseline of clean air.
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3)

4)

Jan. 2022

The sensor shows reliable sensing data after 1 auto-calibration. Because storage

condition of sensor could change the baseline of sensor at first. But this symptom is

calibrated after 1 day by auto calibration.
After reliability test, the sensor should be exposed to clean air at least 3 days. The harmful

environment change the sensor baseline. So give enough time to sensor to calibrate.

(6) Temperature changing

1) Rapid temperature changing makes signal fluctuation to sensor output. The fluctuation is
stabilized soon when the temperature is stabilized.
2) The temperature changing is caused by convection, heat conduction, and thermal radiation.
3)
Convection model
X
%
QV“‘\OQ P,
; ¥ |
a ¥
S Appm(%)
= Y
E |
% T
“ P1
O
’ |
Time (s) i
FIG. The convection model of temperature changing for sensor
HX-105N output data, @400 ppm, Ambient Temp = 25°C
FAN speed T1 (s) T2 (s) T3 (s) T4 (s) Appm (%) P1 (%) P2 (%)
High 200 400 200 300 10 12 10
Low 175 300 200 300 8 10 8
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Notice
EXSEN Inc. (EXSEN) reserves the right to make changes to the products contained in this document to improve
performance or for any other purpose, or to discontinue them without notice. Customers are advised to contact

EXSEN to obtain the latest product information before placing orders or designing EXSEN products into systems.

EXSEN assumes no responsibility for the use of any products or circuits described in this document or customer
product design, conveys no license, either expressed or implied, under any patent or other right, and makes no
representation that the circuits are free of patent infringement. EXSEN further makes no claim as to the suitability
of its products for any particular purpose, nor does EXSEN assume any liability arising out of the use of any product
or circuit, and specifically disclaims any and all liability, including without limitation consequential or incidental

damages.

EXSEN, the EXSEN logo are registered trademarks of EXSEN.
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